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Chapter 1
INTRODUCTION
When the Experimental Edition of the Illinois Test
of Psycholinguistic Abilities was published in 1961
(McCarthy and Kirk, 1961), its purpose was to explore clini
cally and experimentally the applicability of a diagnostic
intraindividual test of psycholinguistic abilities and to
determine through ideographic and nomothetic research the
effects of remediation of deficits uncovered by such a test.
A number of studies have been done on various cases—
cerebral palsy, mentally retarded, hearing impaired, sen
sory aphasies— and have been reported by Bateman (1965).
From this and other background research the Revised Edition
of the Illinois Test of Psycholinguistic Abilities (ITPA)
was initiated in 1965 in an effort to improve the subtests
of the battery and to add tests not included in the original
battery (Paraskevopoulos and Kirk, p. 10).

McCarthy and

Kirk, the authors, feel the revised edition (1968), like
the experimental edition, will stimulate research on a
variety of topics.

This is needed in order to establish the

appropriateness of the test in various situations and to
maximize its usefulness.

With this in mind, the present
1
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study was initiated.
Public school speech clinicians find themselves with
a case load of predominately articulatory impaired children.
With a diagnostic instrument such as the ITPA available to
them, it is feasible to study the relationship between
psycholinguistic functions of subjects with essentially
normal and mature articulation and subjects displaying
deviant and immature articulation.

If any significant dif

ferences in psycholinguistic functions other than articula
tion are found between the two groups, there exist some
implications for the manner and type of therapy appropriate
for the deviant articulation cases.
There have been several approaches to articulation
training which have been used, either alone or in combina
tion with other approaches.

Among the most prominent

methods include stimulation, phonetic placement, and motokinesthetic.

The stimulation method, initiated by Van Riper

( 1 9 6 3 ), is based on the auditory system as a starting point
for speech correction.

By developing a positive skill, the

awareness and discrimination of speech sounds, the child
should be able to monitor and correct his own verbal
responses.

In the phonetic placement method, advocated by

West, Ausbery, and Carr (1957), a subject is trained, through
actual physical manipulation and/or pictorial drawings, in
the specifid placement of the articulators for the produc
tion of each sound.

HaWk and Young (1953) developed the
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moto-kinesthetic method of speech training wherein the
therapist manually manipulates some of the speech machanism
of the subject so the sound is passively produced by the
subject.

These latter two approaches emphasize a neuro

musculature approach to remediation in contrast to an audi
tory approach.
Up to the present t i m e , the relationship between
articulation and psycholinguistic abilities has not been
completely defined.

There are certain auditory automatic

functions from the ITPA that might be related to articula
tion; these, include auditory memory, grammatic closure,
auditory closure, and sound blending.

A survey of research

reveals few studies investigating psycholinguistic factors
from the ITPA as they relate to deviant defects of articula
tion.

Poster (1 9 6 3 ) and Perrier (1966) did studies com

paring children with normal articulation and children with
deviant articulation on the experimental edition of the ITPA.
Rechner and Wilson (196?) studied speech sound discrimination
skill and its relation to the auditory vocal subtests of the
revised ITPA.
Perrier and Poster studied the relationships of the
ITPA subtests to articulatory disorders in children; both
found a slight relationship at the automatic level.

Perrier

found deviant articulation cases (ages 6-7 to 8-7) performed
inadequately on the auditory-vocal channel subtests and on
the encoding subtest.

Poster did a similar study using

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

4
eighteen males (ages 7-0 to 9-0) with persistent articula
tion errors and found significant differences between experi
mental and control groups on the three automatic-sequential
subtests, visual decoding, visual association, and motor
encoding.

Cole (1966) found that children with developmental

delays in articulation maturation have general psycholinguis
tic problems.
Rechner and Wilson studied speech sound discrimination
and its relation to selected language skills tapped by the
ITPA, namely the auditory-vocal subtests of the revised
edition.

Their forty subjects were administered the Templin-

Darley Speech Sound Discrimination Test and the TemplinDarley Screening Test of Articulation.

Their results indi

cated discrimination scores had a significant effect on the
ITPA subtest scores.

However, the effects of articulation

and the interaction of articulation and discrimination in
the ITPA subtest scores were not significant.
Of the studies on the ITPA performance and articula
tion skills mentioned, only one. Poster's study, used sub
jects in the experimental group who had "persistent" articu
lation errors— i.e., they had undergone sixteen months of
speech therapy and had made no improvements.

Perhaps a

reason for a persistent articulation problem has as its
foundation a basic difference in auditory skills of the
experimental group— namely, those skills tapped by the ITPA
auditory automatic subtests.

However, Foster's study was
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done using the experimental edition of the ITPA and this
edition did not include the expanded subtests at the audi
tory automatic level that are included in the revised edition
of the test.
BACKGROUND
A review of the literature indicates there have been
numerous variables studied in relation to articulation skills
of normal and deviant groups.

Among these variables are

auditory discrimination, auditory memory, and grammatical
skills.

These variables correspond to the auditory auto

matic subtests of the Revised ITPA and relate to the audi
tory stimulation approach to remediatiojn.

The auditory

automatic level refers to a person’s use of auditory stimuli
in a manner which is highly organized and integrated but
which is not entirely voluntary.

A specific discussion of

the auditory automatic subtests in relation to articulation
is warranted.
Auditory Discrimination
When speaking of auditory discrimination and articu
lation skills, Winitz (1969) summarizes the research done
by saying the two variables are found to be related at least
in children.

Studies prior to I960 which support Winitz*s

generalization include:

Travis and Rasmus (1931)» Mase

(1946), Kronvall and Diehl (1954), and Schiefelbusch and
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Lindsey (1958).

More recent studies supporting the rela

tionship between auditory discrimination and articulation
include :

Wepman (I960), Cohen and Diehl (1983), Christine

and Christine (1964), Morency, Wepman, and Weiner (1967),
S h e m a n and Geith (1967), and Stitt and Huntington (1969).
Hall (1 9 3 8 ), Hansen (1 9 4 4 ), and Ragosin and Weidner (1972)
found no significant relationship between articulation and
discrimination.
Weiner (1967) also reviewed the literature on the
question of auditory discrimination and articulation ability
and he draws several conclusions:

(1) auditory discrimina

tion shows a developmental progression, regardless of the
auditory discrimination test used, reaching a ceiling around
the eighth year; and (2) evidence supports a link between
auditory discrimination and articulation defects for the
primary grade groups but not beyond that.

In the younger

group, the relationship between articulation and discrimina
tion is negligible where errors are few, but highly signifi
cant and meaningful where articulation deficits are sizable.
Auditory Memory
Winitz (1 9 6 9 ) discussed the relationship between
articulation and auditory memory by saying:

"That children

with articulation errors are retarded in the immediate recall
of items has not been consistently demonstrated" (p. 180).
Metraux (1944) in a consonant test and Smith (1967) in
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Single-, Sequential-, and Simultaneous-Digit sets found sig
nificant differences between subjects with normal articula
tion and subjects with deviant articulation on tasks of
auditory memory span.

However, Hall (1938) did not find a

significant difference between her two groups.

The assump

tion to be drawn from research to date on auditory memory
and its relationship to articulation skills is that the evi
dence is inconclusive.
Grammatical Measures
Investigations relating articulation to grammatical
aspects of language tapped by the ITPA are few.

Vandemark

and Mann (1965) found a significant difference in the struc
tural complexity scores of subjects (8 - 1 3 years) with deviant
articulation and subjects with normal articulation.
Shriner, et al.

(1969) found a significant difference

in the grammatical usage and sentence length variables of
subjects (5-11 to 8-11) with deviant articulation and sub
jects of the same age with normal articulation.

These two

studies suggest that children who have misarticulations dis
play underdeveloped syntactical structures when compared
with their normal speaking peers.
Auditory Closure and
Sound Blending
A review of the literature did not reveal any studies
investigating the factors of auditory closure and sound
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blending and their relationship to articulation skills.
In view of the conflicting research on auditory dis
crimination and auditory memory, of the evidence linking
defective articulation with underdeveloped syntactical
structures, and of the lack of research done in the areas
of auditory closure and sound blending and their relation
ships to deviant articulation, this study was undertaken.
The purpose of it is to compare the performance of two
groups of children, one with normal articulation and the
other with persistent deviant articulation, on the Revised
Edition of the ITPA.
tested;

The following research hypothesis was

There is a significant difference between the mean

scaled scores of subjects with normal articulation and sub
jects with deviant articulation.

It is further hypothesized

that this difference is primarily related to significant
differences between the two groups on the auditory automatic
subtests of the ITPA.
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Chapter 2
PROCEDURES
SUBJECTS
The sample consisted of twenty subjects, ten with
normal articulation (control group) and ten with deviant
articulation (experimental group), drawn from the Missoula
School District #1, the Frenchtown School District #40, and
the Helena School District #1.

Variables controlled

include :
1.

Intelligence quotient: no less than 85, as

defined by the American Association of Mental Deficiency
classification.

The Peabody Picture Vocabulary Test, Form

A, was used as a screening tool for intelligence.
2.

Hearing: each subject must have passed an audio

metric screening test at 15 dB (ANSI) at the following fre
quencies:
3.

500, 1000, 2000, and 4000 Hertz.
Vision: each subject must have passed the school

visual screening test.
4.

Age: chronological age between eight years, zero

months and ten years, three months.
5.

Articulation: the normal and deviant articulation

groups were determined by the Templin-Darley Screening Test
9
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of Articulation and by responses to remediation.

Deviant

articulation was defined as a failure to achieve the cut
off score for a subject's chronological age on the test.
Deviant articulation subjects must have had a minimal period
of twenty-five speech therapy sessions for their articula
tion errors and the errors persisted.
6.

Each subject must have been free from known or

obvious physical abnormalities such as cerebral palsy, cleft
palate, and malocclusion which obviously prevented correct
articulation.

Screening procedures with Johnson, Darley,

and Spiestersbach's "Speech Mechanism Examination" were done
to eliminate obvious abnormalities ; they were not meant to
exclude or identify every subclinical abnormality.
Subject pairs (one from the experimental group and
one from the control group) were matched for age (chronologi
cal age within six months), sex, and receptive vocabulary
ability (within fifteen points on the Peabody receptive
language quotient).

Socio-economic class was generally con

trolled by selecting subjects enrolled in the same class of
a neighborhood elementary school.
TESTING
Each subject was administered the Peabody Picture
Vocabulary Test, the Templin-Darley Screening Test of Arti
culation, an audiometric screening test, a speech mechanism
examination, and the Illinois Test of Psycholinguistic

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

11
Abilities.

The test battery was completed, in the order

listed, at the University of Montana Speech and Hearing
Clinic or the Helena Diagnostic and Remediation Center by
an examiner who had training and experience in the adminis
tration and interpretation of each evaluative instrument.
All evaluations were completed during July and August, 1972.
During the administration of each test battery, a fiveminute rest period was taken after the speech mechanism
examination.
DATA
It was hypothesized that a significant difference in
the mean scaled scores, based on the ten main subtests,
would be found between the research groups, with the auditory
automatic subtests (auditory memory and grammatic closure)
contributing significantly to this difference.

It was

further hypothesized that there would be a significant dif
ference between research groups on the two auditory auto
matic supplementary tests (auditory closure and sound
blending ).
A t-test for related measures was used to analyze
statistically the difference between the mean scaled scores
of the research groups, with a coefficient of risk of five
percent.
A t-test for related measures was computed on each of
the ten main and the two supplementary subtests of the ITPA
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to determine which subtests differed significantly between
the two research groups.
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Chapter 3
RESULTS
Ten elementary school children with persistent deviant
articulation were matched with ten children with normal
articulation for age, sex, and receptive vocabulary.
economic class was generally controlled.

Socio

Each of the twenty

subjects was between chronological age eight years, zero
months, and ten years, three months.

The subjects were

administered the ten main and two supplementary subtests of
the Revised Edition of the Illinois Test of Psycholinguistic
Abilities.

Raw scores were converted to scaled scores

according to the procedures outlined in the ITPA Examiner*s
Manual.
The hypothesis tested stated there is a significant
difference between the ITPA mean scaled scores of subjects
with normal articulation and subjects with deviant articu
lation.

The overall mean scaled scores of the twenty sub

jects are listed in Table 1.
these means was 2.7.

The average difference between

Using the t-test for related measures,

this difference was found to be significantly greater than
zero (t = 2,288; P<59^) and supports the experimenter's
hypothesis that the mean scaled scores of the two research
groups would differ.

The experimenter further hypothesized
13
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that the difference between research groups primarily
reflects a difference in the auditory automatic subtests
of the ITPA.

The mean subtest scores of the ITPA by groups

are reported in Table 2.

The differences between the means

for each subtest were statistically analyzed with t-tests
for related measures.

Only two of the twelve subtests dif

fered significantly (auditory memory and sound blending).
Table 1.
pairs
Subject pair

Mean scaled scores of the ITPA by subject

Control

Experimental

Difference

1

43.3

35.8

7.5

2

41 . 5

38.5

3.0

3

41,4

35.2

6.2

4

38.0

34.4

3.8

5

38.9

31.3

7.6

6

40.9

42.2

— 1 »3

7

34.8

31.8

3.0

8

37.2

35.8

1.4

9

37.8

41 . 2

-3 . 4

10

33.0

33.6

—

Mean = 3 8 . 6 8

Mean = 3 5 . 9 8

.5

Mean
- 2.7
differ
ence
t

= 2.288

P < 5/0
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Table 2.
groups

Mean of each subtest mean scaled beore by experimental and control

1

Subtest

2

3

4

5

6

7

8

9

10

11

12

0

3
CD

Control

40.0

38.2

37.6

37.8

40.9

35.7

43.0

35.2

38.6

39.5

32.4

41.2

Experi
mental

36.6

35.3

39 . 3

36.1

40.0

36.3

39 . 2

33.0

29.3

33 . 7

29.6

35.0

3.4

2.S

-1. 7

1. 7

.9

-1.0

3.8

2.2

9.3

5.8

2.4

6.2

t

1.54

1 . 0 5 - 1. 15

1.58

1.42

4.92

1.81

1. 13

2. 9 8

Signifi
cance
(P = 59^)

NS

NS

NS

Sig.
at 5^

NS

NS

Sig.
at 5^

8
(O '

3"
1
3
CD

"n

c
3.
3
"
CD

Mean dif
ference

.88

.26 - .26

NS

NS

CD

■o
O
Q.

C
a
o
3
■D
O
CD

NS

NS

NS

Subtests :

Q.

■CDD
C/)
C/)

1. Visual reception
2. Visual association
3 . Manual expression
4. Visual memory
5 . Visual closure
6. Auditory reception

7. Auditory association
8. Verbal expression
9 . Auditory memory
10. Grammatic closure
11. Auditory closure
12. Sound blending

v jn

16

Both of these subtests are at the auditory automatic level.
Of the obtained differences, four of the six large differ
ences were on auditory subtests, and favored the control
group.

This tendency further supports the experimenter*s

hypothesis that the differences between groups lie in the
auditory area.
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Chapter 4
DISCUSSION
The results of this research study have several impli
cations when related to past research, diagnosis, and
therapy.

The significant overall mean scaled score differ

ence between groups indicates children with persistent arti
culation errors perform generally lower than their normal
speaking peers on psycholinguistic tasks measured by the
Revised ITPA.

Since maturation of auditory skills was mini

mized, as much as possible, by selecting children no younger
than eight years, it is plausible to assume from this
research study that children with persistent articulation
errors are psycholinguistically deficient when compared
with their normal speaking peers.

The persistent presence

of a child’s articulation errors seems to be reflected by
an overall reduction in his psycholinguistic skills.
This result is consistent with past research, using
the experimental edition of the ITPA.

Perrier reported dif

ferences between normal speaking and articulatory defective
children on the auditory-vocal channel subtests.

Poster

reported differences between her groups on the three auto
matic-sequential subtests, visual decoding (reception),
visual association, and motor encoding (expression).
17
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Audition is a basic process for the development of
communication.

It involves a progression through awareness,

recognition, and interpretation of sound.

Listening and

hearing skills continue to develop and become more refined
as a child grows.
Auditory processing skills needed for articulatory
acquisition include acuity and perception.

Auditory acuity

refers to the sensitivity of the human ear to auditory
stimuli.

Auditory perception is the meaningful interpreta

tion or discrimination of sounds and their sequences used
in oral communication.

Perception includes auditory memory

and auditory closure.
The auditory processing channel, from an input stand
point , appears to involve several measurable parameters.
Research done on some of these parameters has previously
been discussed.

These include auditory discrimination,

auditory memory, and grammatical measures.

The ITPA is one

diagnostic instrument which samples four parameters of the
total auditory processing skill: auditory memory, grammatic
closure, auditory closure, and sound blending.

Each

parameter is sampled by one particular subtest in the ITPA.
Each ITPA subtest is one method, out of a variety of methods,
for sampling a particular auditory processing skill.

By

sampling these various individual parameters or skills, it
is possible to get an idea of the overall auditory processing
skill.

Generally the results of this study seemed to
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indicate a tendency for children with persistent misarticu
lations to have auditory processing difficulties.
The experimenter hypothesized the individual subtests
which would differ significantly between groups were the
auditory automatic subtests; auditory memory, grammatic
closure, auditory closure, and sound blending.
AUDITORY MEMORY
Past research on auditory memory as it relates to
deviant articulation has been inconclusive.

The results of

this study support a difference between groups in short-term
auditory memory skills; this result favors children without
articulation errors.

The memory skill tapped on the ITPA

is short term and nonmeaningful.

Memory facility enables

an individual to remember a sequence of auditory stimuli
long enough to repeat them or to make use of them.

If

children with persistent articulation errors have difficulty
in this area, as these results indicate, perhaps they have
not been able to benefit from speech therapy because they
cannot recall lesson sequences for the time length neces
sary from which they may gain positive remediational bene
fits.
When diagnosing deviant articulation, it seems impor
tant to evaluate the memory skills of the child as well.
With an indication of his memory level, remediation can be
planned which does not require a child to perform beyond
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his memory abilities too soon in the therapy program.
Lessons could be designed in the context of strengthening
auditory memory skills as well as articulation skills.
GRAMMATIC CLOSURE
The grammatic closure subtest attempts to evaluate
the degree to which a child has acquired the automatic
habits of syntax and grammar inflections.

This study did

not reveal a significant difference on grammatic closure
between groups.

Past research, however, seems to support a

difference, as does the obtained difference in this study.
Earlier research on the experimental edition of the ITPA
found articulatory defective children to have difficulty in
the area of grammar.

None of the other research reported

has been specifically on the ITPA grammar subtest, but has
been on other grammar evaluative approaches such as struc
tural complexity and sentence length.
The obtained difference in this study, although not
significant statistically, is noteworthy because it contri
butes to the overall tendency for weaker auditory scores in
the experimental group.
Since past research has indicated children with defec
tive articulation display underdeveloped syntactical struc
tures, it might be beneficial to have further research in
the area.

This research could include a variety of syntac

tical evaluation approaches such as sentence length and
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grammatical tenses.

AUDITORY CLOSURE
The auditory closure subtest is an attempt to measure
a child's ability to recognize a word when only part of the
word is presented to him.

There has not been any past

research on the relationship between defective articulation
and this closure skill.

The results of this study did not

reveal a significant difference between research groups on
auditory closure.

The difference between groups was minimal.

Auditory closure skill is related to the ability to
understand poorly articulated speech.

This could refer to

the speech of a clinician as he tries to imitate the articu
lation errors of a child, as is sometimes the practice in an
auditory stimulation approach to therapy.

It may also refer

to a child's ability to understand his own tape-recorded
articulation errors.

Up to the present time, auditory clo

sure is an area on which there has been little research.
It might be interesting to compare the auditory closure per
formance of children with different types of articulatory
errors— i.e., omissions, substitutions, and distortions.
The experimenter did not consider, in this study, the type
of articulation error.

Results may have been different had

error types been considered.

Further research on error types

relating to auditory closure is warranted.
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SOUND BDgNDING
The sound blending subtest evaluates a child’s abil
ity to integrate isolated sounds into whole words.

To date,

there has been little, if any, past research relating defec
tive articulation and sound blending.

The results of this

study indicate there is a significant difference between
groups in this area.

On both the auditory memory subtest

and the sound blending subtest a subject is required to
recall and repeat a series of units (numbers of phonemes).
Perhaps a significant difference between groups on the sound
blending test is related to auditory memory abilities.

If

a child’s memory abilities are depressed, he may not be
able to successfully complete the longer sound blending
items when the item involves a number of units which are
beyond his memory ability.
The results of this study indicate a child with per
sistent articulation errors will have difficulty perceiving
isolated sounds as part of a whole.

An approach which moves

gradually from a small unit (sound) to larger units
(syllables, words) would probably strengthen this skill in
these children.

The approach described is part of the audi

tory stimulation approach to articulation therapy.
The tendency for auditory subtest skills to be dif
ferent between children with persistent articulation errors
and children with normal speech is consistent with the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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experimenter's hypotheses.

Perhaps a failure to auditorize

a word adequately or to perceive and predict what it sounds
like makes it difficult for a child to form the word.
The therapeutic program for children with persistent
misarticulâtions ought to consider each child's auditory
skills.

By improving the auditory areas which are closely

associated with articulation and which are significantly
different between deviant articulatory subjects and their
normal speaking peers, improvement in articulatory skills
may be expedited.
The auditory stimulation approach to articulation
remediation is consistent with these recommendations.

The

results of this study indicate a clinician should take into
consideration each articulatory impaired child's performance
on auditory processing skills, with perhaps justifiable
emphasis on auditory memory and sound blending skills.

Once

a child's performance level in these, and other, auditory
processing areas has been established, a remedial program
suited to the child's level of performance could be devised.
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Chapter 5
SUmiARY
The purpose of this study was to compare the perfor
mance of two groups of children on the Revised Edition of
the Illinois Test of Psycholinguistic Abilities (ITPA).

Ten

elementary school children with persistent misarticulâtions
were matched for age, sex, and receptive vocabulary with ten
children having normal articulation.
was generally controlled.

Socio-economic status

All subjects were between eight

years, zero months and ten years, three months.

This age

interval was selected so maturational factors in the audi
tory processing skills would be minimized as much as pos
sible .
The subjects were administered the ten main and two
supplementary subtests of the Revised ITPA.
converted to scaled scores.

Raw scores were

It was hypothesized that there

is a significant difference between the ITPA mean scaled
scores of subjects with normal articulation and subjects
with deviant articulation.

Using a t-test for related

measures the difference between groups was statistically
analyzed.

The difference was found to be significantly

greater than zero at the five percent level of confidence.
This supported the experimenter's hypothesis that the mean
24
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scaled scores of the two research groups would differ.
The experimenter further hypothesized that the dif
ference between groups reflects a difference in the auditory
automatic subtests of the ITPA: auditory memory, grammatic
closure, auditory closure, and sound blending.

The differ

ences between means were statistically analyzed with t-tests
for related measures.

Only two of the twelve subtests dif

fered significantly (auditory memory and sound blending).
Both of these subtests are at the auditory automatic level.
Another auditory automatic subtest, grammatic closure, had
a large difference between research groups , although it was
not statistically significant.

Of the obtained differences,

four of the six largest differences were on auditory sub
tests and favored the control group.
Audition was discussed as a basic process for the
development of communication.

Auditory acuity and auditory

perception were mentioned as samples of the auditory proces
sing skill.

The ITPA subtests were looked upon as one means

of sampling the sample parameters of the auditory processing
skill.

The results of the study indicated children with

persistent misarticulâtions have auditory processing diffi
culties.
Each sample parameter at the auditory automatic level
(auditory memory, grammatic closure, auditory closure, and
sound blending) was discussed in relation to past research,
diagnosis, and therapy.

An individualized therapy program,
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with emphasis on a child’s specific level of performance in
the auditory processing areas, was recommended.

The audi

tory stimulation approach to articulation therapy was men
tioned as an approach consistent with these recommendations.
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APPENDIX A
Table 3* Subject pair data on age, sex, and receptive
vocabulary quotient

Control group
Pair

Age

Sex

1

8-3

M

2

8-1

3

Experimental group
Quotient

Age

Sex

114

8-7

M

126

M

113

8-3

M

123

8-1

M

116

8-2

M

120

4

8-7

F

101

8-1

F

104

5

8-10

P

85

8-4

F

99

6

8-5

F

126

8-2

F

133

7

8-6

F

85

8-5

F

100

8

8-4

F

99

8-3

F

99

9

8-4

M

126

8-3

M

126

10

9-11

M

85

9-8

M

85

Mean:

8-5

Quotient

105.0

8-4

31
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111.5

APPENDIX B
Table 4. Subject scaled scores from the Illinois Test of Psycho
linguistic Abilities subtests
S u b te sts
1
1
2
3
4
5
1 6
7
8
9
10

A
O

2

3

4

5

6

7

42

29

45
45

40
39
36
39
37
40
39

43
40

36

46
40
41
37
43

33

48
37
43

44

38

42

40
35

41
46
35
41
44
40

36

37
49
26
34

38

37
42
34

40

38
42

33
37
41
45
41

48
43

34
27

37
35

32

26

46
42
45
36

34

30

28
34
Ü

8

9

10

46

38

51

35
43
35

48
43
43

34

37

33
35
28
36

36
32

i l

35

43
46
39
44
41
43
22
41
38
38

30

46
36

11

12

36

45
43
47
34
43
45

27
34

34
39
36
20
36
34
28

31

44
36
i l

r X:

400

382

376

378

409

357

430

352

386

395

324

412

X:

4 0 .0

38 .2

3 7.6

3 7 .8

4 0.9

3 5.7

4 3 .0

35.2

3 8 .6

39 .5

3 2 .4

41.2

1

2

3

4

5

43
41
43

28

45
35

36

36

35

42

34
20

34
32

38
32

38
52
32

46

P,'
P

1
2

o

3
4
5
d 5
4
-= 7
C
(D 8
e
1-4
9
k
O) 10

p

)

7

8

9

10

11

12

39

27
29

30
36

34

31

34
24
28
35

35

31
29

36
33
44

29

39

34

31

34
44
26

33
24

21
47
34
33
44
28

lÀ

25

40

27
34

48
35

37
44
43

38

36

35

44

50

32

44
38

39
40

38

49

40
40

40
38
35
41
26
54
28
40

30

52

32

40

28
34
36
34
34
28
33
i l

366

353

393

361

400

363

392

330

293

337

296

350

3 6 .5

3 5.3

3 9.3

36.1

4 0 .0

3 6 .3

3 9 .2

3 3 .0

2 9 .3

3 3 .7

2 9 .6

3 5.0

Visual closure
Auditory reception
Auditory association
Verbal expression

9.
10.
11.
12.

A

X:

Subte s ts
6

Subtests :
1.
Visual
2.
Visual
3.
Manual
4.
Visual

31

reception
association
expression
memory

36

44
39
33

38
31

31

5.
5.
7.
8.

32

41
30
41
38

43
28

27
32

40
18
27
34

34

40

Auditory memory
Grammatic closure
Auditory closure
Sound blending

32
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